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Background 










Empirical Model (1) 

Far-field Approximation to The Lighthill 
Acoustic Analogy 
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Empirical Model (2) 


Steady State CFD 


No Time History 
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Empirical Model (3) 


Using 
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Empirical Model (4) 


where 


f{r)=e ~ n2r2lL2 and g(T) — e (T/To) 
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Empirical Model (5) 


In addition 
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The spectrum is given by 
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Empirical Model (6) 


where 

a = 27tf^(\-M c cos6) 2 +(c d k ul I CJ 2 

with 


1 



Empirical Model (7) 


Finally 
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Results 



Hotfire Test 


CFD Solution 



Mid-field locations 
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SPL, dB S PL, dB 


SPL at 300’ from the test stand and at 90° 
from the deflected plume 




SPL on the test stand between the primary 
and deflected plumes 





Axi-symmetric Jet Plume 



Conclusions 

•A semi-empirical model for acoustic 
predictions has been presented. 

•The predicted midfield directivity pattern 
is in good agreement with the measurements 

•The predicted midfield spectrum at 90° is 
In good agreement with that measured. 

•The results showed the importance of using 
two time scales in the model. 
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